Regulation of the number of Na+,K+-pump sites after mitogenic activation of lymphocytes.
The early activation of Na+,K+-ATPase-mediated ion fluxes after concanavalin A (ConA) stimulation of pig lymphocytes is caused by an increase in intracellular Na+ concentration. A second mechanism of regulation of Na+,K+-ATPase activity becomes apparent between 3 and 5 h after mitogenic stimulation, but prior to onset of increase in cell volume; this consists of an increase (about 75%) in the number of ouabain-binding sites (from 35 X 10(3) +/- 12 X 10(3)/cell in resting to 60 X 10(3) +/- 27 X 10(3)/cell in activated lymphocytes). The increase in ouabain binding was attributed to an increase in the number of active Na+,K+-ATPase molecules, based on the following evidence: there was an increase in the Vmax of ouabain binding, without variation in the Km; the increase in ouabain binding was accompanied by a proportional increase in K+ influx, when the assay was performed in the presence of the Na+ ionophore monesin, which was used to eliminate the difference in intracellular Na+ concentration between resting and activated cells; there was proportionality between ouabain-inhibitable ATPase activity in permeabilized cells and the number of ouabain-binding sites in resting and activated lymphocytes. The ConA-induced increase in ouabain-binding sites was influenced neither by amiloride nor by incubation in low Na+ medium, under conditions which prevented both increase in intracellular Na+ concentration and K+ influx. Increase in intracellular Na+ concentration was ineffective in altering the number of active pump molecules in resting cells. During incubation with ConA, the presence of ouabain did not affect the increase in ouabain-binding sites; thus, regulation of the number of pump sites is independent of the regulation of their activity. The ConA-induced increase in number of ouabain-binding sites did not require protein synthesis; indeed, cycloheximide, anisomycin, and puromycin, under conditions in which they inhibited protein synthesis by by 95%, induced the increase to approximately the same extent as did ConA. This suggests the presence in resting lymphocytes of a rapidly turning over protein that either prevents the ATPase subunits from assembling or from integrating into the membrane.